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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a correct average 
flow rata in a short time even when a fluctuating flow 
is present, by providing a fluctuation detection means 
and a pulsation detection means, and calculating a flow 
rate from a propagation time difference in the 
neighborhood of en average flow rate of a fluctuation 
waveform. 

SOLUTION: When a flow rata value of a fluid conduit 
fluctuates periodically. a fluctuation waveform is 
detected by a fluctuation detection means 16 end a 
measurement start signal is output from a measurement 
start means 18. A pulsation detection means 17 detects 
when an a.c. component of the waveform reaches the 
vicinity of zero, and a trigger means 10 starts to 
transmit ultrasonic waves from a first 
transmitter-receiver 7A. A second transmitter-receiver 
7B obtains a signal, and a timer means 13 measures a 
propagation time and takes the data into a controller 
such as a microcomputer or the like, whereby a switching 
means 14 switches reception and transmission. The 
transmission is started when the a.c. component of the 
waveform signal from the fluctuation detection means 16 
becomes nearly zbho again. The propagation time at the 



time is measured in the same manner by the timer means 
13. A flow rate is obtained by a signal-processing means 
15 from a difference of the two propagation times. 

COPYRIGHT: (C)1999,JPO 




-1- 



(19) B*H#fFJf (JP) 02) & ^ *Jgp |^ ^ (A) 



^3pn-44563 

(43)^MB 1^(1999)2 £160 



(so int.ci. s wm& F I 

G 0 1 F 1/72 G 0 1 F 1/72 

1/66 1 0 1 1/66 1 0 1 



»*«©«8 OL (± 7 H) 



(2oms#^ 


1#Sg¥9 - 202743 


(71)ffi®A 


000005821 














(22)ffiB?B 


^9^(1997)7 ^299 




AR^MKmA^nKl006#fla 








(72)58l|Mf 












*IEJfcH*r|J*^»1006#ife 


















(72)fgW# 


mm 




























(74)ftSA 







(54) [&wo%m m&mwmm 



(57) IWftl 




4 



(2) 



mmW- 1 1-44563 



mi. 
a. 

[If*if 5 ] ^»^ffi#Sc03S^^ffi*%rSEiim±co 
M»^ti5¥f5T'ltS!|-r & If 1 * fcti 2 iEttOSS 

a, 

cn*ii7 ] aatj&«t8«-rs^ri6i*¥<j»(i-f 

[3£BJ«l¥rM£0J3] 

[000 1] 
[0002] 

8 \z&5\ iftHfl-f 4 . Btfi . SttMFK 1 <r> 

-mzmm y o — t y j: a %&jmt&t& 2 z 0a 
. aat«ai¥S 2 <oitj^<i#*fi#*!ia¥a 3 -cam 



isixtfjt-? xr'jy/tsw, mat 1 (aaiQ 

1 ) , «rRJt 2 (8£ftQ2 ) , B#p B 1t 3 (8K4Q3 ) <F> 
«fc 3 Srfifr'ff ^ixW rJ ytf% LTStft^ JUti LT^ 
tz . 4 T o j/5t^^B#|g t0Ht4i T- JIM L 

[0003] 

L<a^B#P B 1^IS^-T4Ch t#^.^4^\ J^«H<7)^ 
[0004] 

[iss^M^-g.^<7)^] *^aji±±ieiia*»^ 
x^mthm.tico^^co^un^x^mi^^m 

^»mL, JS"«at=jEll i fir 3 F%8KM**«>& . 
[0005] 

iminmncomm] *mn&. ^^mmni-t^ 

ft^uw&x-mm'hmgmm^n.t . mmmMmm 
h« % Lx^&mcQ^mmv&i&Zsim't&nx'. 
[ 0 0 0 6 ] st*+(aB**taMiifcii»tt 



4 



ftBPP 1 1-44563 



[ooo7ii)t, asM*aj*B«i. ss^+^e^^S! 
th-r & E^ttm^a-cwiR't' * iwji * . * ucsut 

t,ztf&ii-&ZbtfX%h. 

[ 0 0 0 8 ] ifc. SSEi«tB*gloSl^ffit:3l^^-c^ 
$ Ui; # t(±ilSO$ <?>tcMB#igcr)tf-)|iJ$rtf 3 .Ik 

[0010] ^fA^iiM-rs^^^ij-r^tiM 

tWB#Rfc, iwfBi*SfiHcoMfi#fc£^t-&W8l¥ 

cot-. se^ftt i 4 immmkviYmtfM <^ti» sue 
[ooi2]^ aE«Koaatsr«ai-rsaat«iai*s 

ftff2c03S*EJ&frcO-fe: n J; 0 Bftglffnttfc: BtfiB?J£*^aj^ 

©osa^SriHi&L. -fe'oj; o mmsmffimzmfesm 

[00 13] 

[0014] ( mnm i) mi &*m\<7>mmm 1 cose 

•r-i. g i 7 a t sm-rs ss 2 7 b 
tium kirhs ^4 . s M$ra*ffi#gt 7 oft 

/r^a 1 0 «t o -ess 1 m^mm a ^ibkj l , m 2m 

e-r*. tg^sinisgi iu#2i85e«»7BT»8Uiii 

1 2-ejt»3*u awKi^KUiow^jWftassiutfc* 



C0B#fS]2r <7>-?<0j;d &ttB##f3 1 3 

4. 

[0015] iMC*lM#& 1 4 Xm 1 iUgfiH 7A^g 
2jMSfi»7B<OiHSfiS:«J08i^r. 8?2>ltSfI2s7 
B*^^ 1 i*gf=3f 7 A-«r*>-feTS£*»4>±a[Cl*l7&»o 
THHf*H!TOJHiU -coj*{1£huS£coJ; o tc^OM 

u ^coB$RB£ftfcH-s. ^LT-ecoBSfsei^itf&co 

dcoft-^co^gr^Srri^x^^jlLTSXOajL. C 
cOxSa^coHfnftafi-C-fe'o^ ux=J ? S-Wt" 

^Mwitf Ms 1 7 Tfjs'j l . Mtmmt&^-m. 
Wixh&. 

[ooi6] mzmmziuxm^z. m.wgWbe^WL 
Rm^mmm^mLx^^tt^^z^mmni^fs. 1 6 

*§rtf&j} § ix. fr^m&n^fcfcttft-euttmzm 
t § ^MMt+aii^a i 7 t« l h v ti^m. i o ttt 
ft &If5 i iMSfi^ 7 a a^Mfi * iste-r 4.^2 ii^fi 
S7B*^ft^f#4»iX; e«Wfia**tn^s 1 3 -cm 
^uayt-jL—fftt'cDziyhn-ylZT 

—?im k> &tti& t wm^m 1 4 ■cMftkgft^flj 9 

0>$&SJ&m *St^-tfoftifit=jg L k # 3H«^»$ ft 
S„ ^co § <0g«i$IBI S-ifB^K 1 3 T"|5j«icftiFJJ 

l . 2 o^gM^RgM^^ff ^-saa^a 1 5 -cijftS^* 

[0017] 02(i?Si<5O^Klft^^^L^^COT'\ m 

iftfh«9^ai 7X'Z\(7)^n^x3^mm^b t>z.XB%fflt 
1 - 1 2 cofi!]r±S[#> ^ T^c0i@#ftMfi * ±3 £ 

k ^> t r B^ra 1 3 — 1 4 ^la-craKp ^ ±&t^co^ 

ft^« & tf ^ «0g««f Sr i&bttiiS. , H*>^ 0^ <o 

&mzw?hm*n*>&?>0akm.£%6 c\ t wxz 

[00 18] Mfmft^mi 6«BE»3«ta}¥-SJ=J:oT 
E:Jjco^i&£1$aj-f S . E^co^»(i»riMco^»jk-5E 
c0MfI^i»c0T")PR«)*^l±J-r4 i t tfX'% h . E^jco 
&imE;^<7)£>!.iS*« ; i&6co 2 ym*^HET^tti 

[ooi9] ffifocvmmrf%^tm-£< / zimmtfiititt3.i 
itaa & m«6 1 t t i v ^ z co 4: # istwaas^a 1 6 

t&H-«!lJco^y>KltllSrfifd^{i^v^ ETJ^tB-^ST' 
ii^co^ l *^ : S§6^icoE7]i£mcoj; p^ritSSW 

B#F B ir Q inco^v mm z?f^x^tu££\,\ zlx mmtf 
&>£th t M#wifflmcDffiMimxi*ti$Mmg.^®s<D 



# 



(4) 



mm^f 11-44563 



[0020] buxBOJ: 5 fcM»*^jN§(tn{fMW)tf-jffl^ 

si Ticio-citffl^ff mmmz'no 

frk'oMi. IR»S!as*Sl 6<7)«&4jV)K;MiIfc 
[002 1] £^Ko^SLlfI£^LT J: OSSl^ 

ffltft 1 fr$> t 2 ±T'i^T'S>5«^, tlKt2* 

T^^aE***** t>ru mmi>z t 3 *» ^ t 4 i f O^F 

v ^(c3Wfc I/O v ^3&»<s»/hS v vfr/\. 

3SfcLO^S*»£8lifj-f £. * LTH4 fc^-T «t o tvjft 

2 ) rHBfi^ftsuBi-w*: , sat****- l/o** fc # *> 

*£u?ux (BfflBt 3*»fct 4 ) T-BBte-rsaaH-SSi: 
. .r o «fc 3 tc-f ittf IHffl^lSI* J S< T t> 

IBIt 1 <7)Kcr)-t£u9u?.XfoZ> t 3TfHa&fir-»-0** 

*> 0 1 Js«_tMixTBf B t 6 TfHBI £R»fr LT i> X 

[0022] 3@ff«SS*tt«IT«, aEh.O±a»»feTSit 

4«t l^^^itw^ciMft^fSi^fljom^, 

[0023] ( HM^iJ 3 ) H 5 «i*f&BBOH]K6^J 3 <7>SE 

sritai-f &j3)»»ai#a2 1 hi*.. 

tc^-r i o {zmmm&mi 2 1 jc* o xmm?>mwm 

fu**rat i • x mmttfflteL. mrst2xwmim 
T-r h . m&mmmzitmizi&wj&ffflv) 1/2 tcis 

ML-rtUft 1- t 1 ' fct 2-t li:<^(i^L<^r 

fcm i §''j>-m.%hfix^x ts^/hs ^wtt#»4> 

[0024] &fc^0frttntt!tt&dtS^<tt^£ 

7-5 Lata*, jafflt ^wrr&*-&fc: t*i%BBS:jaffl-r s i 



[0025] 

[0026] ( 1 ) ss*oautsr«ai-rsssE*«!as^a 
affc^«ai^*^i-&3a»«ai^sfc. sum* 

[0027] ( 2 ) 8KfMt>(CiB«lt[£^fll^ 3t(±gft^- 

mk , mfiB^»^ai#sosij^s- wssa^moyssxA 
^co^anrnx-mttk-thmmrm^k , Mie»fufi^tti 

WS1 £ ^> ; k rfX • # & . 
[0028] ( 3 ) ^Kj^tU¥P5{i:. SSfl£4«<Offi^** 

mta-t^cox^mmmi^izmiti^-h z t tfix-% , * 

[0029] ( 4 ) ?IM^ti!¥SO«5gffi^a^^-C^ 
[0030] ( 5 ) ^S6«?ai¥S^3S5g^^ffl35%fStt 

[0031] ( 6 ) ^stfmm-ttHvm^hmk 

[0032] ( 7 ) sat^flja-rs^riaisrfijaflf 

comfflmmfrbffi&trmiii-t&nx'. mmmzx h fc 
mm^mm^< -^^xhtm^y^^m.m.im 
mx%&. 

[0033] ( s ) fotiwm&zikft+hffi&wa&fSL 
k. m^^mm^mta-th^mmni^k , mam 
o^mmm^^hmmmm^mk . msssn 



( 5 ) %fffl¥ 1 1-44563 



[Hi] *%m<nmmm i ^sf+si^a^n y ?m 
[H2] niia(c«v>rjim^surabB»oa»^ 
0 

[04] PISIKt=ti^rS«BW5rSE4S:ifti^OtSt»iR^ 

[05] *%Bj§£7)§iflfe0ij 3 «o»gfiftiy^a^y o . y 9 0 

[06] |3|SIHKfcv^T®JfflW^«E*3ElW«*Ogatift^ 



0 

[07 1 m&ma^mm.<r>7v y?m 

[08] |5]^Bc7)^i^0 

minimi 
14 

2i mtmM&&: 



[0i ] 




[08] 



(6) 



11-44563 



[03] 



2 0 




It R 



[04] 




CEI5] 



i 4 

2 1 raaitttii^i* 




it « 



(7) 



1 1-44563 




CH7] 



ezzzzm 




Tzzzzzzzzzzzzzzzzzzzm 



